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MODELING METHOD AND SYSTEM 



PF , ^ teh APPLICAT ION 

• , • . ,h. hmelit of U.S. Provisional Application 
The present application claims the benefit 

Serial No. 60/165,132, filed November 12, 1999. 

The present invention relates generally ,0 da* modeling, and more 
specifically, to computer based knowledge representation. 

Advancesincomputer technology have provided many different methods 

messed. The prob.em is that know,edge ,s inherently unbounded, whtle 

and by physical quantities such as memory and storage. 

p„r example, conventional data systems such as relationa, databases 
^allyprovidelinkingbetweenrecordsstoredinseparatetablestocreate 

, „f nrocesses One drawback to these database systems is that they 
representations of processes. w« 

• j* mPnt i<; to link together information, 
fail to provide a comprehensive mdirect means to linR g 

• nrr the soecial requirements for creating knowledge 
Conventional systems ignore the special req 
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..Mm of records defined duruig the 
„ nly .hose linking relationships between tables of reco 

• „„ „ redesien of the underlying data structure, 
,he database without requiring a redesign 

software program that runs it, or user interface. 

..t;„„ offers the potential for pushing 
. Distributed (network-based) representation offers th p 

— mode, * — — *— 

thousandsofspecializedsiteswhichhaveabruptboundariesaroundthe 

=,.„• each site has a learning curve, and crossing 
information they provide access to, each 

theboundariesmustbedone-hyhand^enmerearesiteswhichorgam, 

wayto ,o„emustknowe X ac t , y where,o 1 ook,ore,sere S or,,oate^^ 
^hwhereonehopestoge.luckywi.amanageablesetofpossiblehlt, 
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A computer implemented method for presenting information is disclosed. 
X.emeUtodincludesprov.dtnsat^onedata.asecompnsin.ap.u.ntyof 

data mode,s,eac h of S ,dda,amode,scon„ni„ g arepresen,a,io„ofda,a.na 

or time relationships. 

THemetnodmayfurtnerinclndeprovidingaplur^oflinics^ 

WOO r m „reof,eda. m ode,T h elin k sarea«ac h eda,re,a,edeve„U,oca,ed 

on ei, h ersideofUte,in k eddaUmode, E achof,e,in k sma yb eas, g neda ll n k 

^^^^^^^^ 

location, for example. 



C^^\ ^B^oothena W of tho invwa tw 
15 J (V/ / 



" S 'IB ilium *"r~7 

co mmon,eZdc„nnec,in g .eeven K ,naspaceand,imere,a,io„s M p» 
foma ^mode,T h eda,amode,are,in k ed,oo tt ,erd,amode,s b asedona, 
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^information 

based on spatial or time relationships, and selecting a linked data model foi 

5 viewing. 

In yel another aspect of the invention, a computer program product 

aptaUty o t da,amode, E acho fte da 0 m„de,seon,ainsarepresen,a n ono f 

a o~ linked to other data models in a 
^inaspaceandtimerelationshtpandarelmkedto 

codethatprK en,sase,ec..da,amode,s U ch.a,thein f orma,,oncanhev,ew. 
idonU— or , .me re,a«o„shi, A —r readme med M m 

is provided to store the computer code. 

.anotheraspeotortheinventionameUtodformod^nsanexisUngdata 

.ee.ents.naspaeeandt.erel—tohni.damoarr.eddatamode,. 
^eddatamodelisl.n.edtoo.erdatamodelsWoneo^eeventsto 

add specific context to links between data models. 
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Fig. 1 
invention. 



— — — — — 

Fig . 3 is a system Mo* dia^ of the computer system of Fig. 2. 
Fi , 4i sasc h e m aUci«»s tr a ti n g « h espa,aUe m po I a 1 ,anohie I a I chica 1 

aspec^ofaworidiine mode, ofmepresen. invent™. 

^Sisa—cofawo.diinenecUaoeofthedatamodeiin^stem 

of the present invention. 

Fig .6isablockdiagramofaworldlin e model. 

w« nf a frame of the worldline model 
Fig. 7 is a diagram illustrating contents of a frame 

of Fig. 6. 

^StUus^anexemp^screenshotthatdepiCabrowse, 
.spiayinsmuUip.eviewsofda.te.ated.on.eS.at-eofUW. 

^.i^tesanexempiatyscteenshot.atdep.c.asetof^ot.d.mes 

in a 3D Earth-centered timeline. 

^.OisanowoHa.t—aptocessfotcteannsawo^emCe,. 
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lhlo „ghout the several views of the drawings. 
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Th e foUowing description is preset to enabie one of ordinary *U - 
^tornafceandusememvention • ^^^^ 

fromthescopeof— n . Thus, the present invention is not to be Unuted ,„ 
theeml) „d im e» tS s h own, b u tist o be acco rf e (it he» id es tS copeco„ S1 ,e» l w,« h 

^p^andfea^sde^edhe^Forp^seofo^^s 

invention have not been described in detail. 

The present invention provides for distributed know.edge represent 

KUtoty activities such as economic deveiopment, conflict region, and 
de.o^.His.obeunde.tood.attheseappHcatio^eoniy provided as 

e^esandUtatttrenremodandsystemdescribedhereinmaybeusedforota 
^cations without departing from the scope of the invention. 
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The system is used .0 represent data through a flexibie combination of 
^ce and tin* re.at.onsh.ps combined with hierarchical semantic relationship, 
* d a,a is represented in a mode, referred to in the fo..owing descrio,.on as a 
.WdUne-CbasedonatermfrompartiCephysicswhichreferstomepathofan 

e , em e„,ar y pa rt ic.eth I ou g hspaceand« m e).The,ermw„r.d.i»erefers,„a tt ac k 
^paceandtimeof any e„«i V that can be *ou g h« of in historic, terms. 
The term wor.dhne may refer ,0 the historica. entity itse.f, peop.e, piaces, or 
things, as described below. 

Fig . . iUustra.es an exemp.ary system formodeling data inawor.dUne 

mod e,. The data may he entered or viewed a, a computing device 20 that is 
eonnectedtoanetwor^.suchasthehr.emetoranintranet.Thecomputer^O 

toclu „esawor,d.inebrowser/edi.or 25 tha, interfaces with thenetwo*2. to 
creat eorviewda,arepresen,edi„awor.dU„e m ode,.Thew„r.dUneda, m aybe 

^inap^ofdatahases^matmayheaccessC.forexamp.e.viaoneor 
more websites on me interne,. H is to be understood that the system of Fig. 1 - 

^e.s.Forexamp.e.as^-a.onecomputermaycontainwor.d.inedatabasesor 
may be connected through a group of computers through a ,oca, are, network 
(LAN) so mat a group of users may share or create interred w„r.d.,nes, as 
described below. 
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In V i^>fe^rnTmntS£ 5vSietii dm »mj bc u ^ d t0 

inc , udesa dMa yM .-e„ M ,/ W »eae, k e yb oa ri2 8,a„ dn .o U se30^ 
^^eoneo^o^uno/ror— g with a GU, (Graphic. User 

use with the invention, and the like. Although CD-ROM 34 and floppy disk 35 
„ shown as/mp.ary computer readable storage media, other computer 

^eZheuU.ized.Addi.ionally.adatasigna^hodiedinac^wave 
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Rg 3 showsasystem hlock diagram of computer system 20 usedto 

^^^^^^^^^^ 

incl udes subsystems such as a centra, processor 40, system memory 42, fixed 

n etworlc interface 54, and pr—scanner interface 56. Other computer 
syst ems su.tah.efor use wi* the invention may include additiona! or fewer 
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p^r^Ce^muUi-processorsys^o^caoheme^. 

10 utilized. 

^^^^^^^ 

, • v« For example, a v/orldline for a person may be 
l5 organized in a spatial relattonsmp. For exampl , 
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hierarchical list 76. 

5 *V ^^^^ 

XLrldnectlace. AHo*/™ of aworWHne^aUo na.mode„s 
5 sWtaR , 6 . E ac h /.neS0 Withtatt .ew„ rM n Kkl a C e in c l uaesap tar a lity 

^.saanae/s.AU^^a^a.a.^on^a^ 

^eU^Z-ooneo^o.o^wo^inace^n^. Mo, 

^hierarchical — .o *. — . Each ih* * » " 

l0 88, whirh rpprfisenls-aM-aoocrtion ahoiit.^fty*»g™ 

U* models 88 provide a .eve, of abstraction, higher -nan - « <» 
.nven^da.arep—s, forthe s^ectiveac. of ca.egoriza.ion. .or 
e xam p 1 e, i „aco 0 ve„«o„a 1 da t a ra ode 1 A b ra h a m L,^ m a y oe 1 o ng to*e 

category present, whereas in .he worldline mode, the ca.egoriza.ion - 
15 performedbylin,, ^e Abraham Uncoin wor,d, ta e is U p-^ed .o a presid,. 

^UneviaaHn.rnodeiwhoserneaningnrayhc.fore.arnp.e.perforrninga 
role or f Unc.ion.T h e 1 ir,r 0 ode 1 88rna,a 1 sobecon S id= re da h in t rnechanisrn 
^eahn.canoeunders.oodwimou.iMin.rnodeUus.no.aseasUy.L,,* 

20 by the creator or creators of a worldUne-based model. 
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The towing are exan,ples of potential effective groups of U* 

of Me, wo*, .anguage, ^ ^ K 

M * invention, iegai/f-nancia, «*"M>«''*-* 

^porroster; or ^rfonnanceofawo^fanoradefining action orroU, 
^ofanoc^onorc^.^ence.napanicu.arp.a.e.^ngofa,, 

wp «^ i ..^P^-^^- , *- -,,i " ,,,, 

work of art or artifact. 

pig 7illustt a t e S co„ t e„ tS of fr a m eS2. Tb. 6-» 

^ p ^-^----*--''-*- i,,h,,,a *"*" 

p o in , CT sto ta age,T h eda l op r oviaesa 1 ooaUoni„ t , m e(e.,, d a y , m o„ t h, y eaO. 

THepo.Uonspecifiesa.ocaaoninaSD— te s yS «e,»(o.,,long^, 

latitu de, and ahitude relative to an Ear* woridiine). The extension is an 
tad i c a n o„ofex,en, U singa3D S nape« y pe(e.,,n.a ) oraxi S , m inorax,,a„d 

sys te m . mefrante^isbasic^aSDsnapsnotofaworidiin, A worldline can 
thusb ere P rese„^inspaceand tta e by o„eorr„ore fl a m es.T h e, D snaps h o,is 
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on a m apo f NcwVo rk C it y( OT o»a gl o b eo f «KeBan h ,ona l a l da t e. 
^^...P^e^cap^e.eaninsMway.ofs^nga 

as woridlines, inching the ability ,o contain subvert, 

Examples „f wor.d.ines indude Abraham Line* ft. American Civi, 
War LincobfsGe^g Address, and the LincotaMe.cia!. The more 

^^^^^^^ 

^-, te *-----*-'-- ( *** ,,4,-4,,,,h 

frames piacing mWed -ode* of Lincoin a, various spatia, iocations 

^oranacbedtoeven.saiongfteU.e.rne.sucbasftep.ac.wbereUneo.n 
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„y following .inks, or by using spatiai or temporal proximity. 

^^erexarnpies.rheArneHcanCiviiWarworidUnernaybeviewedas 

^^a.c^o.r.irneas^esare^andwcnordi^sra.esioin 

^^*-»^--■-- ,,- • W,,M ■* , 

Xoewo^neforLincoKsGenys^Address^indudereferencetons 

^hofwhicnhasaphysica, and lustorical background. The woridline for 

.. «,d. as the Lincoln Memorial may include details on the 
historical monuments such as tne w 

structure such as construction history, or initial drawings. 

The worid lta emodelmaybeimplementedoncomputi»gdevice20asa 

ooUectionoftext.meswrit.eninamodeling.angnageanddisti.but^overa 

ne.oricasdescnbedbelow.moneembodiment.U-epresen. invention maybe 

.ed.oaccessin—viame.ternetdtroughabrowser.Theworldline 

mod e,ma y alsobeimp—asbinaryob j . B a,a t canberead,wri«e„,a„d 
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^putated by special software. H is ,0 be understood that Che, 

.^.an^^ed.oasHRMLCHU.oricalReaH.yM^g 

^.aybeuseda.onswUbso^e,.,, — browser/edit or,tha, 
rea< Ua„ d »* Sfi .e S w rit .e„ i „«he m ode ltogl a„ g ua g e.op reS en lft e m od d ea 
— e^v^a^aea^^anows^coMexwo^e^s 
^eo.anized.n.ome-baseap^and^edoverne.wo^.HRML 
ma ^ ta p 1 e m e„ t edo„HT W (Hype rt ex l We r P I o t ocoO, f o [ e X a mpl e.« 

wtaa ^-^^^< B—M, *' U,,,P,,,e) 

names, in one or more ian^es, are used to he,p identify — * 

(wort dUnes, events, frames, and m modeis). The creators are then ab.e to 

incorporate and .evera g e off of each other's woridhne mode,, 

HRML aUo serves to tarty define and embody the wor,dUne mode,, 
^a^fea-sofadistnbutedsystemtoevo.ve.Pore.amp^eminimnm 

aa.acontentofframesmaybeformanydcfinedasfonows.ennumbersn.aybe 
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basic shape, type and coordinate system. 

Source Locator,. I-/— - — — * * 
wo^es.eve^n.odcKwHicKa.de^wi^O-en.odeion.y.y 

mei r intercoms), a frame URL can point to a picbtre, or other more 

.pHsnca/data source, and thereby he,p .end mea^ng to the minima! data 
con.eZ^dbymemodet.AnHRMLmemayatsocon.maHstofURL 

„. woridhne browser/editor may be used to create, edit, view, and „uery 
^dnec.taces.Wor.dneCacesmaybebuininasession-basedmannerby 

readi ng distributed HRML da. fi.es and merging their contents. The worid 

necttaces may be stored persistently and may incorporate new data from 
^seo.nentsessions.rnebrowser.edi.ormaya.sobensedtonavigatetoough 

HmeCompiexo.ueriesmaybeperrormedonworidnecUaces.usingbom 
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<■ ,u „«-Uaees which are later filled in 
also be used to save skeleton views of world necklaces, wni 

with events or linked to other worldlines. 

p^iH.tratesanex^laryscreenshotofaworldlinebrowser/editor 

.s^nsmulUpleviewsofdatarelatedtoaStan.eofUher.worldlinemode,. 

XHeseviewsallu.ili.eanoutlines^.eofdtsnUyappropHatetoO.ehierarch.ca, 

^nedorreferencedtnasing.eHRMLme.CQuesUonrnarksindica.erniss.ng 

evenUforoneortho.eworldlines.^eofUW.The.ist.apa.Hallv 
expanded to reveal three specific events, placing the conception, construction, and 
dedication of the Statue of Liberty in time. Two of those events are expanded 
Ma to reveal worldlines and link mode, participating in uplinks to those 

even ,s Two of the linked worldlines are people, one is a political body, and 
anofc e I isama,e ri a,.Boxes96and9 8 include„p.inks,downlinks, ft a m e S ,and 

_ ts for worldlmesthatarelinkedtotheS^eofUbertyworldhne, revealing 

tH^exandreEiffCofEiffelTowerfamcwasalsoinvolvedinUrebuildingof 

^S^eofUberty.thoughhewasnotmesculp.or.whowashislessweU- 

Erederic-Auguste Bartholdi, from Alsace-Lorraine. Thrs 
known countryman, Fredenc-Augusu= 

• ^finitely asaHworldlinescanbecomejumping-off 
exploration can continue indefinitely, as 

points of their own. 
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''sixty-one cities, and focused in on the^location of Albuquerque. As the user 

d own,„ads HRML files, worldl,ne/f all kinds take their place on the map. Th. 

we of view can be used to na/ate through a wor,d,i„e necklace in space and 

time The user my "fly" o/woridlines for cities or rivers, and zoom in to see 

wha , worldlines exist Xund ,eve>, such as bui,d,n g s, people, or works of art. 

The user may posi/«he viewer precise,, w,«h the spatial controls, and may 
im p te „u g h/asweU:Theuserma y a 1 soW*-or 1 d 1 i„e»ec ltl ace lto 

. movie, wZhing wor,d,i»es come in and out of existence, grow, change 
ap pearZormove around. Thenser may also select woridhnes in the viewer to 
exp^inaraerarchicaiview.orconverseiy.s.ectwor.diinesinnnehsttocause 

, viewer to brinii them into virw / 

A viewer may view the information along a timeline in a forward 
section, or go backwards in tune through history. The viewer may move 
.Hrough time quickly or siowly and stop to view addition* detail or other 
^.dlme.initsofinterest.A.so.sincemcworldUnesexistinahierarchica, 

^rure of uphnks and downlinks, the user can jump from one worldhne to 
another. The user may also query the database or network of databases for 
WO r,d,ines that meet any combination of space o, time rational criteria, or Imk 
oased criteria. The present invention, thus, a»ows users to search through 
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nation simultaneously m space and time, a hierarchical manner, and ouer, 

based navigation. 

Fig ,0 is a flowchart illustrating a process for creating a wor.dline mode.. 
The user firs, renters with a web site una, provides too.s for crea,ing worldline 

he used ,o un, q ue,y .dentily aU of the worses, events, fran.es, and link mode, 
.he user may create (step .00). The creator uses authoring ,oo,s ,0 c,ea,e a set of 
HRML fi.es ura, can be exchanged via the Internet and which integrate with the 

HRML f,e caned "family." and save it on his computer's hard drive or 
st orageonthe„etwork(s,ep .02). Withthe intention of creating a fami.y. re, 
wor.dnecWace.tt.eusercreatesthree worses, one for the user, another for the 
user's famer, and a third for the user's mother (step .04). A, step .06, each 
person's birthday is entered as a frame. The w„r.d.ines are then connected usmg 

msi F„r each linked worldline, the user specifies a 
an uplink command (step 108). For eacn nnios 

i. a. link between a parent and child may have 
link model (step 110). For example, the Irak between p 

the link mode, "existence of an ir.div.dua.." The authoring tool may include a hs, 
ofhnkmodelsto choose from or a new 1„* mode, may be created. Theuser men 
enters information such as dates and p.aces for a fami.y tre* worid necklace. 
Additional events such as weddings, fcnerals, jobs held, schools at.ended.or 
pla eeslivedmayheadded«o m ewor,d,ines. E acheven t mayinc,udeare t erence 
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W up with oth,, wor.dlines (step 1 .4). At any point in this process, the 
bt owser may beusedto view themode.. T*e browser may be used, for examp.e, 
t0 navigate hierarchical up and down the tree of.in.cs and visuahze famny 
m embers appearing a, appropriate spots on the g .obe and time in history. 

Mote method for creating a worid neck.ace is to use a wizard type of 
a» fll oring t oo..™sn,e tt todmay b eusedforspeci fl c^esofwor.dnec k ,cesor 

w or,d.ine m „de,,Pore X arn P ,,afann.y t reewor.dnec k ,acewi Z ardisusedt„ 
.adtheuserd.oughasenesof^uestions.presen.variouschanstomiin.ar.d 
ofeoptio^iareastoexpiorc.Thewi.ardine.udesbuiH-in.nowiedgeof 
u^en. kinds of .inks tha, constitute gene,ogic, re.a.ionship S , inc.ud.ng 

T* wizard may ,so be used to .ink with other existing wor.dhne mode,, 

As can be observed from the foregoing, the system and method of the 
present — pr ovide numerous advantages over convention, da. mode, mg 
systems. For examp.e, the present invention provides a computer based 
.now.edgercpresenutionmemodthatanows for space, time, hrer^ca,, and 

query-based navigation. 

,„ view of me above, it wil. be seen ma. the sever, objects of the 
invention are achieved and other advantageous resuhs a«t,ned. 
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Although the present invention has been described in accordance with the 
embodiments shown, one of ordinary skill in the art wiU readiiy recognize tha, 
fcere could be variations made to the embodiment without departing from the 
S cope of the present .mention. According it is intended that all matter 
contained in the above description and shown in the accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 
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